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ABSTRACT

Video compression is essential technique for fast and efficient transmission of a large amount of video data
maintaining high quality. Also, motion estimation and motion compensation is most important technique for
efficient video compression. A proposed method is improved diamond search method which uses split diamond
pattern and rotated diamond pattern. In particular, the proposed method shows superb result when it is used for
the sequence with a direction of camera moving. Moreover when it is used for the sequence with little motion,
complexity is reduced considerably by using fewer search points. Also, by varying the number of initial search
points, the propose method can provide several options in terms of quality or speed. Simulation results shows
that the proposed method sustains better visual quality compared with diamond search method and HEXBS even
by using fewer search points. Besides, compared with existing methods, it is able to conduct a motion estimation

more efficiently by changing the number of search points adaptively according to motion of video data.
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MPEG2 Algorithms
test sequence ES DS HEXB | SRDS | SRDS | SRDS
(frames) S 7P 9P 11P

dancer(250) 1.00 | 30.64 | 42.06 | 34.38 | 37.14 | 33.33

football($0) 1.00 | 27.88 | 3790 | 31.54 | 35.79 | 30.75

stefan(300) 1.00 | 4352 | 5495 | 55.35 | 53.92 | 47.50

coastguard(300) | 1.00 | 49.93 | 62.12 | 59.55 | 52.65 | 53.86

bus(150) 1.00 | 4097 | 51.98 | 53.06 | 54.68 | 48.05

hallmonitor(330) | 1.00 | 64.24 | 76.08 |105.27| 84.88 | 71.12

tempete(260) 1.00 | 61.65 | 73.16 | 91.60 | 76.49 | 65.38

waterfall (260) 1.00 | 67.33 | 77.51 |115.07| 91.06 | 75.33

container(300) 1.00 | 66.62 | 76.53 [119.38| 93.78 | 77.25

akiyo(300) 1.00 | 67.29 | 77.29 [120.93( 94.69 | 77.80

flower(250) 1.00 | 51.55 | 63.48 | 65.30 | 57.35 | 53.34

AVERAGE | 1.00 | 5196 | 63.01 | 77.40 | 66.58 | 57.61

t}e-o] 28 92} 28 1044+ Bus®} Stefan
garel 7+ =AY 2 i 2 AeE vehiglch
I3 90lli] B¥ o £ 3i%e] Bus B AF
izl Fh(zoom in)e A Fh2lke] ©]F(panning)
o 29| Aglo] o]FoiX| 73~80ZH|Y TZhE A
g A kel 7]1&e] HWhEER]l DS, HEXBS#}
vlaste] wlszsbAY o] AL ' AHeE SR
T30 Qakg s HARE A glelME
DS¢}  Blasle] H]E°°ﬂ wig} PSNRo] #1
0.93dB == AL & 4 stk

a2]53 2% 1004% Stefan GAre] 24 =Z#H|Y
2 g7 248 HeE dehe sl olF
(panning)®] = 85-100 =Y z®a 212~285
=z Aot sluiel Slzoom in)7t dolvbe
285~300 ZY] AlolollA] dAlske] FksiAT 1

30

& 1394 & 4 9l%e] DS, HEXBS9} B|as}e]
B g HAE I Hol el e
7t A "ok

a2l 38 1194 Akiyo dAke] 7 =ZHH<]
o} g7 2 Ae2 Jehin] Agksl uhie] 27
24 RTE 7P, 9P, 11Pi vPrsls e Zel
o] AL ] 7
= ﬂ% —4 v}‘%l ““EM AH FAlel Bzt
7] Wil oleldt zv| g4 ALY FAhE ue
&% e 7oA "k

Bus @atel ZAI B ANSP

5
T oS
» ~.'\~‘,.,_.'..",'.“l_. - ':’”.'-._1._‘ .
o 19 s ) o
w
4
EN MW%
[T - :
— SRS
L 10

1.8 152 29 3 43 50 5 6 71 8 85 % 9 106 113 120 127 134 141 148
frame

R OOV S e =

T2 9. Bus Aol zH WA S ZHd 3 ANSP M2

Stefan FAle| ZH2| & ANSP

1 15 23 43 57 71 85 99 113 127 141 155168 183 197 211 225 239 253 267 281 26
frame

a2 10. StefanSiellx 2 wiAE] =& & ANSP H]

S

Akiyo gatel Zalel & ANSP

..... oS
B e B S S AT PP NP
° — HEXES
1 :::P%Av@AA‘ Yo e VT S AS o]

a

210 ~——SRDS(11P)

<

BV W= VANV N NI 2 o V2 Vo VT O

—— SRDS(9P)

9

8

7 AV V. aeV
FJ\M“N—“/S\F?&(Q})_‘VJ

6

1 14 27 40 53 66 79 92 105118 131 144 157 170 183 196 203 222 235 248 261 274 287
frame

08 11. Akiyo SGAlA Zt WRAle) ofe] 2] mee) 2
Y = ANSP HIJL

5.3 & d|2

X 20xE ZIEe whHER At wdale
slals vlwsision] Zzbe] Wi & Eg
o] & PSNR #& ZA3talw Allsh b 7]
Z9o] wlEZe]l DS, HEXBS$}2] PSNR Zo|gts-



=8/ A3 dolohEs HEE o] 43 %

4 714

379

¥ 2. 7 #4159 PSNR HlZ

MPEG2
s | Ds |nmxps| SRDS | VS | VS. [SRDS [ VS_ | VS [ SRDS | vs. | VS.
test sequence Bitrate 7P DS |HEXBS| 9P DS |HEXBS| 11P DS |HEXBS
PSNR | PSNR | PSNR | PSNR | Ad | Ad | PSNR | Ad | Ad | PSNR | Ad | Ad
112 | 30.31 | 30.23 | 30.20 | 30.20 | —0.03 | 0.00 | 30.21 | -0.02 | 0.01 | 30.22 | —0.01 | 0.02
(zslga;::es) 512 | 34.12 | 33.27 | 33.15 [ 33.15 | -0.12 | 0.00 || 33.37 [ 0.10 | 0.22 [ 33.41 | 0.14 | 0.26
1024 || 38.43 | 37.74 | 37.63 | 37.63 | -0.11 | 0.00 | 37.86 | 0.12 | 0.23 | 37.89 | 0.15 | 0.26
112 | 28.87 | 28.77 | 28.75 | 28.76 | -0.01 | 0.01 | 28.75] -0.02 | 0.00 | 28.75 | —0.02 | 0.00
(9}:)";::325) 512 | 30.03 | 28.98 | 28.96 | 28.97 | -0.01 | 0.01 | 28.97 | -0.01 | 0.01 | 28.98 | 0.00 | 0.02
1024 | 34.84 [ 33.35 [ 33.29 | 33.35 | 0.00 | 0.06 | 33.47 | 0.12 | 0.18 | 33.47| 0.12 | 0.18
112 || 23.16 | 22.87 | 22.86 | 22.89 | 0.02 | 0.03 | 22.93 ] 0.06 | 0.07 | 22.94 | 0.07 | 0.08
(30(S)t:::1es) 512 2519 [23.40 2338|2349 0.09 | 0.11 |2362] 0.22 | 0.24 | 2364 | 0.24 | 0.26
1024 | 20.41 | 26.80 | 26.77 | 26.97 | 0.17 | 0.20 [27.39 ] 0.59 | 0.62 | 27.45 | 0.65 | 0.68
112 [ 25.32 | 25.27 | 25.26 | 25.28 | 0.01 | 0.02 | 25.28 | 0.01 | 0.02 | 2529 | 0.02 | 0.03
ggssftrga:::) 512 | 28.95 | 28.54 | 28.49 | 28.69 | 0.15 | 0.20 | 28.68 ] 0.15 | 0.20 | 28.74 | 0.20 | 0.25
1024 [ 32.14 | 31.80 | 31.77 | 31.89 | 0.00 | 0.12 | 31.86 | 0.06 | 0.09 | 31.94 | 014 | 0.17
112 | 23.77 | 23.38 | 23.36 | 23.43 | 0.05 | 0.07 [ 23.49] 0.11 | 013 | 23.50 | 012 | 0.14
(ISOIT‘::mes) 512 || 25.75 | 23.48 | 23.44 | 23.89 | 0.41 | 0.45 | 24.20| 0.72 | 0.76 | 24.23 | 0.75 | 0.79
1024 | 29.45 | 26.94 | 26.87 | 27.37 | 0.43 | 0.50 | 27.82 | 0.88 | 0.95 | 27.87 [ 0.93 | 1.00
. 112 ]| 26.93 | 26.93 | 26.93 | 26.93 | 0.00 | 0.00 | 26.83 ] 0.00 | 0.00 | 26.93 | 0.00 | 0.00
ggg‘?;::’:) 512 | 33.63 | 33.66 | 33.66 | 33.66 | 0.00 | 0.00 | 33.66 ) 0.00 | 0.00 | 33.67 | 0.01 | 0.01
1024 | 36.82 | 36.83 | 36.83 | 36.83 | 0.00 | 0.00 | 36.83 | 0.00 | 0.00 | 36.83 | 0.00 | 0.00
112 [ 23.90 | 23.02 | 23.88 | 23.90 | ~0.02 | 0.02 | 23.90 | -0.02 | 0.02 | 23.90 | -0.02 | 0.02
(2232:;) 512 | 26.64 | 26.64 | 26.49 | 26.60 | -0.04 | 0.11 | 26.59 | -0.05 | 0.10 | 26.62 | -0.02 | 0.13
1024 || 29.84 | 29.86 | 29.69 | 29.82 | —0.04 | 0.13 | 29.81 | -0.05 | 0.12 | 29.84 | 0.02 | 0.15
112 | 26.19 | 26.19 | 26.18 | 26.19 | 0.00 | 0.01 | 26.19] 0.00 | 0.01 | 26.19 | 0.00 | 0.01
(zmatfer;i’els) 512 || 31.66 | 31.65 [ 31.58 | 31.65 | 0.00 | 0.07 [ 31.65| 0.00 | 0.07 | 31.65 | 0.00 | 0.07
1024 | 35.04 | 35.04 | 34.97 | 35.04 | 0.00 | 0.07 | 35.03 | -0.01 | 0.06 | 35.03 | —0.01 | 0.06
' 112 || 25.93 | 25.93 | 25.94 | 25.94 | 0.01 | 0.00 | 25.94] 0.01 | 0.00 | 2594 | 0.01 | 0.00
(3%‘(’)"::;1) 512 [ a2.70 [ 32.71 [32.71 [32.72] 0.01 | 0.01 [ 3272 0.01 | 0.01 [ 3271 [ 0.00 | 0.00
1024 | 37.17 [ 37.18 [ 37.17 [ 3717 | -0.01 | 0.00 | 37.17 | -0.01 | 0.00 [ 37.17 | —0.01 | 0.00
. 112 ] 30.12 | 30.10 | 30.10 | 30.09 | —0.01 | —0.01 ] 30.08 | —0.01 | —0.01 | 30.09 | —0.01 | -0.01
(30(?:;/;%) 512 | 40.74 | 40.74 | 40.70 | 40.72 | —0.02 | 0.02 | 40.71 | —0.03 | 0.01 | 40.72 | —0.02 | 0.02
1024 | 44.20 | 44.20 [ 44.17 [ 4419 | -0.01 | 0.02 | 44.19 | —0.01 | 0.02 | 4419 | —0.01 | 0.02
e T12 | 21.55 | 21.53 | 21.52 ] 21.51 | -0.02 | -0.01 | 21.50 ] 0.03 | -0.02 | 21.63 | 0.00 | 0.01
(250 frmes) 512 | 23.39 | 22.85 | 22.78 | 22.98 | 0.13 | 0.20 | 23.01 | 0.16 | 0.23 | 23.24 | 0.39 | 0.46
1024 || 26.98 | 26.47 | 26.36 | 26.44 | —0.03 | 0.08 | 26.46 | —0.01 | 0.10 | 26.78 | 0.31 | 0.42
53 %S vk 2Ade] AL <dake] A ¥ 251538 739 1024kbpsell] 251 1dBS] PSNR
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